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We are entering a new era in genomics–that of large-scale, place-based, highly contextualized genomic research. Here
we review this emerging paradigm shift and suggest that sites of utmost scientific importance be expanded into
‘Genomic Observatories’ (GOs). Investment in GOs should focus on the digital characterization of whole ecosystems, from
all-taxa biotic inventories to time-series ’omics studies. The foundational layer of biodiversity–genetic variation–would
thus be mainstreamed into Earth Observation systems enabling predictive modelling of biodiversity dynamics and
resultant impacts on ecosystem services.
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Cosmologists have estimated that 95 % of the universe is
dark matter or energy whose nature is still unknown. Here
on Earth, there are so many species and genes about
which we know little or nothing that estimates of total
biodiversity could be off by orders of magnitude. Some 1.2
million species are scientifically catalogued but the vast
majority of life on Earth still exists as “dark taxa”, with
perhaps 86 % of extant eukaryotic species awaiting even
the most basic description [1]. Yet it is now technically
possible to sequence at least one gene from every macro
(>1 mm) eukaryotic species in an ecosystem, as is already
being done in the Moorea Biocode Project [2]. With se-
quencing costs falling at a rate outstripping even Moore’s
Law [3,4], we can even begin to contemplate sequencing
the whole genome of most macro eukaryotes in ‘model
ecosystems’. For example, 10,000 genomes would cover all
known (non-microbial) species on the island and coral
reefs of Moorea–the number of genomes already called for
by the Genomes 10 K Project for vertebrate species [5].
Similarly, we are now able to use new metagenomic
technologies to elucidate long-term patterns of complex
microbial communities, as has already been demonstrated* Correspondence: dfield@ceh.ac.uk
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[6-11]. Indeed, as the ‘genomic revolution’ gains momen-
tum we should start imagining a world where the biodiver-
sity of key scientific sites is comprehensively documented at
the genetic level. Such work would complement global
taxonomic initiatives, such as the recent call to describe 10
million species in less than 50 years [12]. What we learn
from pioneering place-based genomic research efforts will
reduce global costs by developing best practice and testing
new techno-logies. It will also help evaluate the benefits
(for science and broader society) of describing the various
dimensions of biodiversity, guiding approaches (e.g., identi-
fying the best indicators), and helping prioritize outside the
focal research sites. What will it take to achieve these goals
and what will this vast new body of data tell us about our
planetary life support systems? Here we address this ques-
tion and argue for a coordinated effort to develop genomic
observatories at intensively studied ‘research hotspots’
around the world.Next generation genomics
Biodiversity is generally defined as the variation found
among genes, species, and ecosystems. The field of molecu-
lar biology has transformed our capacity to study
living organisms at the genetic level, opening up whole new
worlds for scientific exploration. Genetic material (DNA) is
the common thread that unifies all life on Earth, with DNA
forming an extraordinarily universal data type underlyingtd. This is an Open Access article distributed under the terms of the Creative
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has facilitated innovation as engineers (and bioinformati-
cians) race to solve a clear challenge: building better and
faster tools to ‘read’ DNA sequences.
Technological advances in DNA sequencing initially fo-
cused on the characterization of single genes, both from
model organisms and environmental samples [13]. The
genomic revolution started in 1995 with the first whole
genome sequence of a bacterium [14,15]. We now have
complete genomes for thousands of bacteria (including all
major human pathogens) and hundreds of eukaryotes (in-
cluding most model organisms) [16]. Interest in under-
standing the microbial make-up of diverse environments
(e.g., ocean, soil, sediment, and a range of animal and plant
‘hosts’) combined with the development of ultra-high
throughput sequence methodologies sparked a second
revolution: the explosion of metagenomic studies sequen-
cing the DNA of an entire community of organisms. Today,
public DNA databases store more than 1012 bases of DNA
from tens of thousands of studies (http://metagenomics.anl.
gov). Megasequencing projects abound, characterizing hun-
dreds if not many thousands of samples at a time. These in-
clude human populations [17], the Tree of Life [18], the
International Census of Marine Microbes (ICoMM) and
the world’s oceans [19,20], key sites of long-term study like
the MIRADA-LTERS [21], and, most recently, from a myr-
iad of global environments under the Earth Microbiome
Project (EMP) [22]. Furthermore, as all organisms are evo-
lutionarily related [23], access to their DNA and computa-
tional analyses of the differences among sequences has
accelerated efforts to map the Tree of Life and stimulated
initiatives like the International Barcode of Life project–a
standardized DNA-based approach to species assignment
[24].
Together, these advances in genomics have placed us
on the cusp of the third major revolution: exhaustive
and sustained sequencing of entire communities, and
eventually whole ecosystems. Genomic data are relevant
across multiple levels of biological organisation from
Molecular Biology (genes, cells, and metabolic pathways),
to Evolutionary and Developmental Biology (organisms and
species), to Ecology and the Environment (populations,
communities, and habitats). Rapid progress is now being
made at all these levels permitting a ‘new synthesis’ across
the dimensions of biodiversity. Consequently, a unified
systems approach to biocomplexity science (molecules-to-
ecosystems) is within reach. To fully realize this potential,
however, we argue that genomics needs to become more of
a place-based science. Just as we have learned a great deal
about general biological processes by applying genomics to
a small number of model organisms in biomedical research,
we can maximize advances in ecological understanding by
focusing our sequencing efforts on already intensively
studied model ecosystems.Imaging the biocode
The totality of genetic variation in a place at any given
moment might be termed the “biocode” of an ecosystem,
and we now have unprecedented tools for capturing these
fundamental biodiversity data. Like taking a temperature,
recording a genetic signature in space and time (measur-
ing or ‘imaging’ the biocode) is fast becoming a relatively
routine operation. DNA-level observations (sequences)
are thus poised to become core components of future
Earth Observing systems. For example, the Group on
Earth Observations Biodiversity Observation Network
(GEO BON) has already called for efforts to monitor and
assess genetic diversity [25], while the Global Biodiversity
Information Facility (GBIF) has predicted that the “cur-
rency of knowledge” pertaining to “the estimated 90 % of
the planet’s biodiversity that is still to be discovered and
shared… will not be phenotypic data, but primarily gen-
omic biodiversity data, with identifiers linked to animals,
plants, microbes, and ecosystems” [26].
If the opportunities for biodiversity genomics are clear
and the swift pace of technological innovation impressive,
at least three major challenges remain. First, despite the
lower costs of sequencing, even small scale genomic stud-
ies are still expensive in terms of the time and resources
required to annotate and interpret the vast quantities of
resulting data. Second, although there are efforts to de-
velop in-situ genomic sensors [27], field collection remains
a relatively incompressible cost of ecogenomics (i.e., satel-
lites cannot remotely sense DNA sequences, and physical
collections require trained field scientists). Third, sequence
data alone are of limited value without locating them in
time and space and contextualizing them with other data
(biological, ecological, environmental, and social). We be-
lieve that these constraints make a compelling case for
consolidating ecogenomic efforts at inter-disciplinary re-
search sites rich in contextual data produced by other
long-term studies. In order to maximize scientific return
on investment, therefore, we propose the establishment of
Genomic Observatories (GOs) as a network of places
(model ecosystems) that will serve as innovation incuba-
tors for ecogenomics. GOs will be sites (often supported
by field stations and marine labs) that are equipped to pi-
oneer the emerging science, engineering, informatics, and
computing of ecogenomics; they will help evolve more
mature solutions that are then capable of deployment in a
much wider range of situations and places.
An observatory is a social construct–the “institution-
alization of the act of observation”. Each genomic ob-
servatory will necessarily have its own characteristics,
reflecting the diversity of the planet’s socio-ecosystems,
the unlimited nature of scientific enquiry, and the
plethora of emerging genomic technologies, informatics
approaches, and analytical models. Nevertheless, all
GOs will share two core goals: (i) to illuminate the dark
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entire ecosystem in the context of long-term biophysical
and socioeconomic studies. The well-contextualized genetic
sequences generated by GOs can be further ‘unpacked’, or
re-annotated over time whenever new knowledge is
acquired and as novel analytical tools are developed. Well-
preserved and well-contextualized biomaterials (i.e., the
physical samples), however, offer even more potential for
future data driven discovery because additional sequences
(and other types of molecular information) can be extracted
as emerging technologies and lower costs permit.
We currently have but a fraction of the ’omic capability
that will soon be broadly available. As prices fall and tech-
nologies advance, returning to historic biological samples
will improve tomorrow’s models of Earth’s life support
systems, enabling future generations to better manage the
ecological consequences of rising greenhouse gas emissions
and other drivers of change. GOs should also, therefore,
consider how to archive and share biological samples in a
way that maximizes their future utility for ’omic analyses.
Crucially, any GOs bio-repository effort must take into
account intellectual property concerns–notably the Access
and Benefit Sharing (ABS) protocol [28] of the Convention
on Biological Diversity (CBD)–particularly for samples that
will be analysed using approaches not yet fully defined or
even invented. We are launching a new service for GOs,
entitled “International Ecostations”, which uses an e-journal
infrastructure to help process applications and to publish
ABS agreements. As publicly accessible and uniquely
identified documents (e.g., using Digital Object Identifiers,
DOIs), it will be easier to ensure that ABS agreements
remain linked to a project’s downstream biomaterials and
data products. Furthermore, leveraging citation services
already developed by the scholarly publishing community
(e.g., CrossRef.org) will enable upstream providers (includ-
ing GOs) to better track the results of studies at their
sites–a key demand from provider countries and a goal of
the CBD. Other challenges for GOs include the sampling
design (what to collect, where, and when) and practical
issues of preservation techniques and economic sustainabi-
lity. These issues must be confronted in collaboration with
natural history museums, herbaria, and the biobank com-
munity who have experience providing stewardship for
samples and vouchers. The effort will be worthwhile, as a
time-series archive of biomaterials from GOs will be of
great significance in helping to document changes through
a potential “critical transition” [29] in Earth’s history–the
geological epoch becoming known as the “Anthropocene”
[30] where humans increasingly impact (even drive) Earth
system processes.
Towards a network of GOs
By focusing on places with rich histories of data collection
and long-term commitments to future interdisciplinarystudies, we will drive a scientific paradigm shift towards
sustained sequencing of site-specific complex assemblages.
Alongside their observatory functions, GOs are in prime
positions to support numerous process-oriented studies
and experiments, whether addressing local scale questions
or as part of macro-system (continental/ocean scale) stud-
ies. At a technical level, the GOs network will serve as a
test bed for a variety of innovative community-driven in-
formatics solutions, as well as for trials of new generation
sequencing technologies in a diverse array of settings and
in pursuit of many different scientific questions. The com-
mitment of scientific institutions to these sites offers
added value through repeated sampling and contextual-
ization of genomic time-series data. The concept of a
living time-series (including extension into past and projec-
tion to the future) is particularly vital when we are
considering the role of evolutionary as well as ecological
forces in shaping past, present, and future socio-ecosystems.
The inclusion of GOs at the best-characterized sites around
the world, from the poles to the tropics, will allow an
unprecedented view of life’s diversity and dynamics at its
foundational layer, and it will support the assessment of dif-
ferences along environmental gradients. Comprehensive
sampling in a defined statistical framework will open up a
world of comparative and computational studies within and
between sites, enabling predictive modelling at the land-
scape scale [10,11]. While we are advocating greater coor-
dination and a consolidation of effort at GOs, we do not
mean to discourage genomic observations elsewhere. In-
deed, the local models from GOs can be extended to make
regional predictions, with data from less intensively studied
areas providing crucial validation of the models. Similarly,
high-resolution landscape scale data from GOs will help
test and parameterize spatial biodiversity models developed
from a range of different data types and at larger, regional
scales [31,32]. We need a synergetic combination of data
and models across multiple scales that serve to generate
data (predictions) where no biodiversity observations have
or can be made, ultimately providing complete images
(continuous surfaces) of biodiversity for whole regions and
eventually the planet [33].
Initial discussions with a number of sites and networks
(see www.genomicobservatories.org) have demonstrated
potential interest in expanding a GOs network beyond the
sites with which we are associated: Moorea (ND, CM, LAZ)
and L4 (JAG, DF) [34]. We aim for a series of international
workshops to properly engage the wider community,
catalyze and expand the global network of GOs, scope
requirements for data integration, and build a shared
website portal. In particular, efforts should be focused on
the adoption of global data standards, common cyberin-
frastructure, and shared informatics solutions that will
ensure genetic data can be analyzed in context. Our
approach places particular emphasis on surfacing genomic
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standards [35] and “linked data”, such that they can be
easily accessed, downloaded and integrated with other
datasets (e.g., environmental and ecological) to create new
analyses. In particular, the Biodiversity Genomics Working
Group, a joint effort of the Genomic Standards Consor-
tium (GSC) [36] and Biodiversity Information Standards
(TDWG), will provide the GOs network with input from
the major standards organizations in the genomics and
taxonomic domains. The GOs should also work closely
with the wider ISA Commons and BioSharing community
[35,37]. In return, the GOs network represents a rich
source of use cases (and users) for standards development.
Finally, we envision the establishment of a new commu-
nity, the Biocode Commons, bringing together developers,
scientists, and standards organizations to provide the GOs
Network with its primary forum for sharing resources, such
as open source software tools that support genomic obser-
vations from collection through analysis and publication.
Conclusions
In summary, the establishment of GOs at a subset of
existing sites of major scientific importance will pave the
way for taking the “biological pulse” of the planet.
Thanks to DNA's remarkable uniformity and ubiquity,
well-contextualized genetic data (like temperature and
other meteorological measurements) are readily re-used
across disciplines, institutions, and geographies. A network
of GOs, equipped to generate and share DNA-level obser-
vations according to global data standards, would provide a
powerful research infrastructure with which to address
questions at the local level, cutting across habitat types and
taxa, while also informing regional and global models.
Long-term, DNA-centric, place-based work will go far be-
yond the sequencing of independent (unrelated, allopatric)
genomes, to understanding the complete set of interactions
of living organisms in a particular environment (ecosys-
tem). Such an initiative must have a long-term (>30 year)
vision. It should be built in collaboration with, and embed-
ded within, existing networks like the International Long
Term Ecological Research Network [38] and related initia-
tives (e.g., NEON [39], SI GEO [40], GEO BON [41], etc.).
It will thus offer the promise of ‘accelerating returns’ by
increasing our potential to characterize interaction net-
works and to address higher levels of organization. Such an
approach would render tangible benefits to society through
the enhanced ecosystem services expected from a better
understanding of biodiversity dynamics. More information
can be found at http://genomicobservatories.org.
Abbreviations
EMP: Earth Microbiome Project; ILTER: International Long-Term Ecological
Research Network; GBIF: Global Biodiversity Information Facility;
GEOBON: Group on Earth Observations: Biodiversity Observation Network;
GOs: Genomic Observatories; NEON: National Ecological ObservatoryNetwork; MIRADA-LTERS: Microbial Inventory Research Across Diverse
Aquatic LTERS; SIGEO: Smithsonian Institution Global Earth Observatory.
Competing interests
The authors declare that they have no competing interests.
Acknowledgements
We would like to thank Alexei Drummond, Frank Oliver Glöckner, Renzo
Kottmann, Makiko Mimura, Norman Morrison, Terry Parr, Robert Robbins,
David Schindel, John Wooley, Tetsukazu Yahara, and the rest of the members
of the GOs Network for useful discussions during the development of this
manuscript. We thank Dan Faith for his thorough review and insightful
comments. This work was supported in part by the US Dept of Energy under
Contract DE-AC02-06CH11357. This paper is contribution #196 of the Gump
South Pacific Research Station. The National Science Foundation (RCN4GSC,
DBI-0840989; BiSciCol, DBI-BRC-0956350) and the Gordon and Betty Moore
Foundation (Moorea Biocode Project)’ after ‘This work was supported in part
by the US Dept of Energy under 343 Contract DE-AC02-06CH11357.
Author details
1Gump South Pacific Research Station, University of California Berkeley, BP
244 98728 Moorea French Polynesia. 2Biodiversity Institute, Department of
Zoology, University of Oxford, The Tinbergen Building, South Parks Road,
Oxford OX1 3PS, UK. 3Department of Invertebrate Zoology, National Museum
of Natural History, Smithsonian Institution, PO Box 37012, MRC-163
Washington, DC 20013, USA. 4Institute for Genomic and Systems Biology,
Argonne National Laboratory, 9700 South Cass Avenue, Argonne IL 60439,
USA. 5Department of Ecology and Evolution, University of Chicago, 5640
South Ellis Avenue, Chicago IL 60637, USA. 6The Josephine Bay Paul Center
for Comparative Molecular Biology and Evolution, Marine Biological
Laboratory, Woods Hole MA 02543, USA. 7Centre for Ecology & Hydrology,
Maclean Building, Benson Lane, Crowmarsh Gifford, Wallingford, Oxfordshire
OX10 8BB, UK. 8Oxford e-Research Centre, University of Oxford, 7 Keble Road,
Oxford OX1 3QG, UK.
Author’ contributions
ND and DF wrote the first draft with subsequent input from CM, JAG, LAZ,
JD, MB, PRS, SAS, and KW following discussions about the GOs Network
concept. All authors read and approved the final manuscript.
Received: 28 March 2012 Accepted: 12 July 2012
Published: 12 July 2012
References
1. Mora C, Tittensor DP, Adl S, Simpson AG, Worm B: How many species are
there on Earth and in the ocean? PLoS Biol 2011, 9(8):e1001127.
2. Check E: Treasure island: pinning down a model ecosystem. Nature 2006,
439(7075):378–379.
3. Metzker ML: Sequencing technologies - the next generation. Nat Rev
Genet 2010, 11(1):31–46.
4. Stein LD: The case for cloud computing in genome informatics. Genome
Biol 2010, 11:207.
5. Genome 10K: a proposal to obtain whole-genome sequence for 10,000
vertebrate species. J Hered 2009, 100:659–674.
6. Caporaso J, Field D, Paszkiewicz K, Knight R, Gilbert JA: The Western
English Channel contains a persistent microbial seed bank. ISME J 2011,
6(6):1089–1093.
7. Gilbert JA, Field D, Swift P, Newbold L, Oliver A, Smyth T, Somerfield PJ,
Huse S, Joint I: The seasonal structure of microbial communities in the
Western English Channel. Environ Microbiol 2009, 11:3132–3139.
8. Gilbert JA, Field D, Swift P, Thomas S, Cummings D, Temperton B, Weynberg K,
Huse S, Hughes M, Joint I, Somerfield PJ, Muhling M: The taxonomic and
functional diversity of microbes at a temperate coastal site: a 'multi-omic'
study of seasonal and diel temporal variation. PLoS One 2010, 5:e15545.
9. Gilbert JA, Steele JA, Caporaso JG, Steinbruck L, Reeder J, Temperton B, Huse S,
McHardy AC, Knight R, Joint I, Somerfield P, Fuhrman JA, Field D: Defining
seasonal marine microbial community dynamics. ISME J 2011, 6(2):298–308.
10. Larsen PE, Collart FR, Field D, Meyer F, Keegan KP, Henry CS, McGrath J,
Quinn J, Gilbert JA: Predicted Relative Metabolomic Turnover (PRMT):
determining metabolic turnover from a coastal marine metagenomic
dataset. Microb Inform Exp 2011, 1:4.
Davies et al. GigaScience 2012, 1:5 Page 5 of 5
http://www.gigasciencejournal.com/content/1/1/511. Larsen PE, Field D, Gilbert JA: Predicting bacterial community
assemblages using an artificial neural network approach. Nat Methods
2012, 9:621–625. 15 April (Advance Online Publication).
12. Wheeler QD, Knapp S, Stevenson DW, Stevenson J, Blum SD, Boom BM,
Borisy GG, Buizer JL, De Carvalho MR, Cibrian A, Donoghue MJ, Doyle V,
Gerson EM, Graham CH, Graves P, Graves SJ, Guralnick RP, Hamilton AL,
Hanken J, Law W, Lipscomb DL, Lovejoy TE, Miller H, Miller JS, Naeem S,
Novacek MJ, Page LM, Platnick NI, Porter-Morgan H, Raven PH, Solis MA,
Valdecasas AG, Van Der Leeuw S, Vasco A, Vermeulen N, Vogel J, Walls RL,
Wilson EO, Woolley JB: Mapping the biosphere: exploring species to
understand the origin, organization and sustainability of biodiversity.
Syst Biodivers 2012, 10:1–20.
13. Yilmaz P, Kottmann R, Field D, Knight R, Cole JR, Amaral-Zettler L, Gilbert JA,
Karsch-Mizrachi I, Johnston A, Cochrane G, Vaughan R, Hunter C, Park J,
Morrison N, Rocca-Serra P, Sterk P, Arumugam M, Bailey M, Baumgartner L,
Birren BW, Blaser MJ, Bonazzi V, Booth T, Bork P, Bushman FD, Buttigieg PL,
Chain PS, Charlson E, Costello EK, Huot-Creasy H, Dawyndt P, DeSantis T,
Fierer N, Fuhrman JA, Gallery RE, Gevers D, Gibbs RA, San Gil I, Gonzalez A,
Gordon JI, Guralnick R, Hankeln W, Highlander S, Hugenholtz P, Jansson J,
Kau AL, Kelley ST, Kennedy J, Knights D, Koren O, Kuczynski J, Kyrpides N,
Larsen R, Lauber CL, Legg T, Ley RE, Lozupone CA, Ludwig W, Lyons D,
Maguire E, Methé BA, Meyer F, Muegge B, Nakielny S, Nelson KE, Nemergut
D, Neufeld JD, Newbold LK, Oliver AE, Pace NR, Palanisamy G, Peplies J,
Petrosino J, Proctor L, Pruesse E, Quast C, Raes J, Ratnasingham S, Ravel J,
Relman DA, Assunta-Sansone S, Schloss PD, Schriml L, Sinha R, Smith MI,
Sodergren E, Spo A, Stombaugh J, Tiedje JM, Ward DV, Weinstock GM,
Wendel D, White O, Whiteley A, Wilke A, Wortman JR, Yatsunenko T,
Glöckner FO: Minimum information about a marker gene sequence
(MIMARKS) and minimum information about any (x) sequence (MIxS)
specifications. Nat Biotechnol 2011, 29(5):415–420.
14. Fleischmann RD, Adams MD, White O, Clayton RA, Kirkness EF, Kerlavage AR,
Bult CJ, Tomb JF, Dougherty BA, Merrick JM, et al: Whole-genome random
sequencing and assembly of Haemophilus influenzae Rd. Science 1995,
269(5223):496–512.
15. Hughes Martiny JB, Field D: Ecological perspectives on the sequenced
genome collection. Ecol Lett 2005, 8:1334–1345.
16. Liolios K, Chen IM, Mavromatis K, Tavernarakis N, Hugenholtz P, Markowitz
VM, Kyrpides NC: The Genomes On Line Database (GOLD) in 2009: status
of genomic and metagenomic projects and their associated metadata.
Nucleic Acids Res 2010, 38:D346–D354.
17. A map of human genome variation from population-scale sequencing.
Nature 2010, 467(7319):1061–1073.
18. Wu D, Hugenholtz P, Mavromatis K, Pukall R, Dalin E, Ivanova NN, Kunin V,
Goodwin L, Wu M, Tindall BJ, Hooper SD, Pati A, Lykidis A, Spring S,
Anderson IJ, D'Haeseleer P, Zemla A, Singer M, Lapidus A, Nolan M,
Copeland A, Han C, Chen F, Cheng JF, Lucas S, Kerfeld C, Lang E, Gronow S,
Chain P, Bruce D, Rubin EM, Kyrpides NC, Klenk HP, Eisen JA: A
phylogeny-driven genomic encyclopaedia of Bacteria and Archaea.
Nature 2009, 462(7276):1056–1060.
19. Amaral-Zettler L, Artigas LF, Baross J, Bharathi L, Boetius A, Chandramohan
D, Herndl G, Kogure K, Neal P, Pedros-Alio C, Ramette A, Schouten S, Stal L,
Thessen A, de Leeuw J, Sogin M: A global census of marine microbes. In
Life in the World's Oceans: Diversity, Distribution and Abundance. Edited by
McIntyre. Oxford: Blackwell Publishing Ltd; 2010:223–245.
20. Rusch DB, Halpern AL, Sutton G, Heidelberg KB, Williamson S, Yooseph S,
Wu D, Eisen JA, Hoffman JM, Remington K, Beeson K, Tran B, Smith H,
Baden-Tillson H, Stewart C, Thorpe J, Freeman J, Andrews-Pfannkoch C,
Venter JE, Li K, Kravitz S, Heidelberg JF, Utterback T, Rogers YH, Falcon LI,
Souza V, Bonilla-Rosso G, Eguiarte LE, Karl DM, Sathyendranath S, Platt T,
Bermingham E, Gallardo V, Tamayo-Castillo G, Ferrari MR, Strausberg RL,
Nealson K, Friedman R, Frazier M, Venter JC: The Sorcerer II Global Ocean
Sampling expedition: northwest Atlantic through eastern tropical Pacific.
PLoS Biol 2007, 5(3):e77.
21. McCliment EA, Nelson CE, Carlson CA, Alldredge AL, Witting J,
Amaral-Zettler LA: An all-taxon microbial inventory of the Moorea coral
reef ecosystem. ISME J 2012, 6(2):309–319.
22. Gilbert JA, Meyer F, Jansson J, Gordon J, Pace N, Tiedje J, Ley R, Fierer N,
Field D, Kyrpides N, Glockner FO, Klenk HP, Wommack KE, Glass E, Docherty
K, Gallery R, Stevens R, Knight R: The Earth Microbiome Project: meeting
report of the "1 EMP meeting on sample selection and acquisition" at
Argonne National Laboratory October 6 2010. Stand Genomic Sci 2010,
3(3):249–253.23. Woese CR, Kandler O, Wheelis ML: Towards a natural system of organisms:
proposal for the domains Archaea, Bacteria, and Eucarya. Proc Natl Acad
Sci USA 1990, 87(12):4576–4579.
24. Hebert PD, Cywinska A, Ball SL, deWaard JR: Biological identifications
through DNA barcodes. Proc Biol Sci 2003, 270(1512):313–321.
25. Yahara T, Donoghue M, Zardoya R, Faith DP, Cracraft J: Genetic diversity
assessments in the century of genomic science. Curr Opin Environ
Sustainability 2010, 2:43–49.
26. GBIF: GBIF Strategic Plan 2012–2016 - Seizing the Future. Copenhagen,
Denmark: Global Biodiversity Information Facility; 2011.
27. Scholin C: What are ecogenomic sensors? A review and thoughts for the
future. Ocean Science 2010, 6:51–60.
28. CBD: Nagoya Protocol on Access to Genetic Resources and the Fair and
Equitable Sharing of Benefits Arising from their Utilization to the Convention of
Biological Diversity. United Nations: Secretariat of the Convention on
Biological Diversity; 2010.
29. Scheffer M, Bascompte J, Brock WA, Brovkin V, Carpenter SR, Dakos V, Held
H, van Nes EH, Rietkerk M, Sugihara G: Early-warning signals for critical
transitions. Nature 2009, 461(7260):53–59.
30. Zalasiewicz J, Williams M, Steffen W, Crutzen P: The new world of the
Anthropocene. Environ Sci Technol 2010, 44:2228–2231.
31. Couvet D, Devictor V, Jiguet F, Julliard R: Scientific contributions of
extensive biodiversity monitoring. Comptes Rendus Biologies 2011,
334:370–377.
32. Faith DP, Lozupone CA, Nipperess D, Knight R: The cladistic basis for the
Pphylogenetic diversity (PD) measure links evolutionary features to
environmental gradients and supports broad applications of microbial
ecology’s "phylogenetic beta diversity" framework. Int J Mol Sci 2009,
10(11):4723–4741.
33. Andrefouet S, Costello MJ, Faith DP, Ferrier S, Geller GN, Höft R, Jürgens N,
Lane MA, Larigauderie A, Mace G, Miazza S, Muchoney D, Parr T, Pereira HM,
Sayre R, Scholes RJ, Stiassny MLJ, Turner W, Walther BA, Yahara T: The GEO
Biodiversity Observation Network: concept document. In The GEO Biodiversity
Observation Network. Geneva, Switzerland: Concept Document GEO—Group
on Earth Observations; 2008.
34. Davies N, Field D: Genomic Observatories Network: Sequencing data: a
genomic network to monitor Earth. Nature 2012, 481(7380):145.
35. Sansone SA, Rocca-Serra P, Field D, Maguire E, Taylor C, Hofmann O, Fang
H, Neumann S, Tong W, Amaral-Zettler L, Begley K, Booth T, Bougueleret L,
Burns G, Chapman B, Clark T, Coleman LA, Copeland J, Das S, de Daruvar A,
de Matos P, Dix I, Edmunds S, Evelo CT, Forster MJ, Gaudet P, Gilbert J,
Goble C, Griffin JL, Jacob D, Kleinjans J, Harland L, Haug K, Hermjakob H, Ho
Sui SJ, Laederach A, Liang S, Marshall S, McGrath A, Merrill E, Reilly D, Roux
M, Shamu CE, Shang CA, Steinbeck C, Trefethen A, Williams-Jones B,
Wolstencroft K, Xenarios I, Hide W: Toward interoperable bioscience data.
Nat Genet 2012, 44(2):121–126.
36. Field D, Amaral-Zettler L, Cochrane G, Cole JR, Dawyndt P, Garrity GM,
Gilbert J, Glockner FO, Hirschman L, Karsch-Mizrachi I, Klenk HP, Knight R,
Kottmann R, Kyrpides N, Meyer F, San Gil I, Sansone SA, Schriml LM, Sterk P,
Tatusova T, Ussery DW, White O, Wooley J: The Genomic Standards
Consortium. PLoS Biol 2011, 9:e1001088.
37. Field D, Sansone SA, Collis A, Booth T, Dukes P, Gregurick SK, Kennedy KL,
Kolar P, Kolker E, Maxon M, Millard S, Mugabushaka A-M, Perrin N, Remacle
JE, Remington K, Rocca-Serra P, Taylor CF, Thorley M, Tiwari B, Wilbanks J:
Megascience. 'Omics data sharing. Science 2009, 326(5950):234–236.
38. ILTER: International Long-Term Ecological Research Network. http://www.
ilternet.edu/
39. NEON: National Ecological Observatory Network. http://www.neoninc.org/
40. SIGEO: Smithsonian Institution Global Earth Observatory. http://www.
sigeo.si.edu/
41. GEOBON: Group on Earth Observations: Biodiversity observation
network. http://www.earthobservations.org/geobon.shtml
doi:10.1186/2047-217X -1-5
Cite this article as: Davies et al.: A call for an international network of
genomic observatories (GOs). GigaScience 2012 1:5.
